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Abstract 
               Staphylococcus is gram-positive cocci arranged in clusters, present 
in normal flora (nasal mucosa and skin), and is transmitted via the hands 
and sneezing and surgical wounds. 
               In this study which has been done in renal unit in Khartoum 
Teaching Hospital and other studies done in Japan (1999), Vietnam 
(2002), Kenya (1998), and the United States (2003), it was found that               
Staphylococcus was the causative agent for peritonitis (inflammation of 
the peritoneum membrane) in the patients undergoing peritoneal dialysis. 
         Contamination with S.aureus which is coagulase positive species 
in the air of the dialysis room was found in high percentage 110% than 
that permitted by the British standards which states that the total air count 
permitted in the operating room for five minutes should not exceed 180 
(c.f.u) . 
S.aureus and S.epidermidis which are coagulase negative were 
responsible for the infection of the exit–site of the catheter, causing 
subcutaneous tenderness, redness and swelling and may cause toxic shock 
syndrome (TSS) ]63[ . This may lead to removal of the catheter in spite of the 
fact that the patients were still in high urea and creatinine.  Positive culture of 
these organisms was found in, up to 90% of the patients in dialysis room.  
                 The presence of E.coli which is a G-negative rod was found only in 
the outflow of dialysate (effluent) and causes mixed infection with 
S.aureus which is evident in turbid outflow. 
                 In this study sensitivity testing was done towards ten types of 
antibiotics using Kirbly Bauer disk diffusion technique. It was found that 
there was a high percentage of resistance of S.aureus towards most of 
 VI 
the antibiotic used in the study except Meropenem > Vancomycin > 
Ceftazidime. 
                  It was also found that E.coli has a moderate to low percentage of 
resistance towards most of the antibiotics used in this study. 
                  The aim of this study was to isolate and identify the causative 
agents of peritonitis that leads to high mortality among the patients 
during peritoneal dialysis. The aim was also to determine the sensitivity 
of these organisms towards some selected antibiotics which can be used 
to treat and prevent the infection.  
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Introduction & Literature review 
 
I-   Kidneys structure and function:   
 Kidneys are bean-shaped organs, each about the size of the 
fist; they are located near the middle of the back, just below the rib 
cage. The kidneys are sophisticated reprocessing machines. 
Everyday, they process about 200 quart of blood to shift out about 2 
quarts of waste products and extrawater. The waste and extra water 
become urine, which flows to bladder through tubes called ureter, 
the bladder stores urine until it go out. The wastes in the blood come 
from the normal breakdown of active tissues and from the food .The 
body uses the food for energy and self-repairs. After the body has 
taken what it need from the food, waste is sent to the blood. If the 
kidneys did not remove these waste, the waste would build up in the 
blood and damage the kidneys, the actual filtration occurs in tiny 
units inside the kidneys called nephrons. Every kidney has about a 
million nephrons.In the nephron, aglomerulus, which is tiny blood 
vessel, or capillary interwines with a tiny urine-collecting tube called 
a tubule. A complicated chemical exchange takes place, as waste 
materials and water leave the blood and enter the urinary system [1].  
 At first, the tubules receive a combination of waste materials and 
chemicals that the body can still use the kidneys measure out 
chemicals like sodium, phosphorus, and potassium and release them 
back to the blood to return to the body. In this way, the kidneys 
regulate the body’s level of these substance.The right balance is 
necessary for life, but excess levels can be harmful [1].  
           In addition to removing wastes, the kidneys release three 
important hormones:  
• Erythropoietin or EPO, which stimulates the 
bone marrow to make red blood cells.  
• Renin, which regulates blood pressure. 
• The active form of vitamin D, which helps 
maintain calcium for bones and for normal 
chemical balance in the body [1].  
 
1-1 Renal Diseases ( renal failure ):  
Most kidney diseases attack the neprhons, causing them to lose 
their filtering capacity. Damage to the neprhon may happen quickly, 
often as the result of injury or poisoning. But most kidney diseases 
destroy the nephrons slowly and silently. Only after years or even 
decades will the damage become apparent. Most kidney diseases 
attack both kidneys simultaneously.  
The two most common causes of kidney disease are diabetes 
and high blood pressure, if the family has a history of any kind of 
kidney problems that may be a risk of kidney disease, poisons and 
trauma can lead to renal failure [1].  
 
1-2   Types of renal failure: - 
 
    1-2-1 Acute renal failure: 
 Some kidney problems happen quickly, like an accident that 
injures the kidneys, losing a lot of blood can cause sudden kidney 
failure. Some drugs or poisons can make kidneys stop working. 
These sudden drops in kidney function are called acute renal failure, 
and can be treated by dialysis and using of some drugs.  
                                                    
 
 1-2-2 Chronic renal failure, End-stage Renal 
Disease:  
Gradual loss of kidney function is called chronic kidney 
disease (CKD) or chronic renal insufficiency. People with (CKD) 
may go on to permanent kidney failure. They also have a high risk 
from stroke or heart attack. 
 The condition of total or nearly total and permanent kidney 
failure is called end-stage renal disease (ESRD), people with ESRD 
must undergo dialysis or transplantation to stay alive [2].  
Since the person can have kidney disease without any 
symptoms the doctor may first detect the condition through routine 
blood and urine test, The National Kidney Foundation recommends 
three simple tests to screen for kidney disease: a blood pressure 
measurement, a spot check for protein or albumin in the urine 
(proteinuria), and calculation of glomerular filtration rate (GFR) 
based on a serum creatinine measurement [3].  
If the blood and urine test indicate reduce kidney function, the 
doctor may recommend additional tests to help identify the cause of 
problem, renal imaging, taking picture of kidneys and renal biopsy. 
Unfortunately, chronic renal disease cannot be cured. But if it is in 
the early stage of kidney disease, it may be able to make the kidneys 
last longer by taking certain steps, by controlling, blood glucose , 
blood pressure, control of cholesterol, control of sodium and 
potassium and treating of anemia.  
As the kidney disease progresses, this will need to make 
several decisions, that will need to learn about the options for 
treating (ESRD) so that the patient can make an informed choice 
between hemodialysis, peritoneal dialysis, and transplantation.  
                                              (5) 
1-3 Dialysis: 
            The two major forms of dialysis are hemodialysis and 
peritoneal dialysis 
 
1-3-1 Hemodialysis:  
Hemodialysis is a procedure that cleans and filters the blood. 
It rids the body of harmful wastes and extra salt and fluids. It also 
controls blood pressure and helps the body to keep the proper 
balance of chemicals such as Potassium, Sodium and chloride.  
Hemodialysis uses a dialyzer, or special filter to clean the 
blood. The dialyzer connects to a machine, during treatment; the 
blood travels through tubes into the dialyzer.The dialyzer filters out 
wastes and extra fluids. The newly cleaned blood flows through 
another set of tubes and back into the body. 
 Before the first treatment, an access to the blood stream must 
be made. The access provides a way for blood to be carried from the 
body to the dialysis machine and then back into the body; the access 
can be internal or external.  
Hemodialysis is usually done three times a week, each 
treatment lasts from 2- 4 hr [4]. 
 
Complications of Hemodialysis: 
 Side effects can be caused by rapid change in the body’s fluid 
and chemical balance during treatment. Muscle cramps and 
hypotension are two common side effects. 
                                                 (6) 
 
1-3-2 peritoneal dialysis:  
Peritoneal dialysis removes waste products from the blood by 
the use of the peritoneum, the membrane covering the intestinal 
organs located in the abdominal cavity. Using a surgically implanted 
catheter, a sterile dialysis solution is introduced into the peritoneal 
cavity and the peritoenum operates as the dialyzing membrane. 
Peritoneal dialysis usually requires the introduction and disposal of 
solution four times a day (CAPD = Continuous Ambulatory 
Peritoneal Dialysis) or is supported by a machine cycling solution to 
and from the patients peritoneum during sleep (APD = Automated 
Peritoneal Dialysis) [5]. Most peritoneal treatment are self-
administered by patients in their homes and work places because the 
patient is not required to make frequent visits to a hemodialysis 
clinic, a patient on peritoneal dialysis may experience much less 
disruption to life than a patient on Hemodialysis, however; the risk 
of infections leading to episodes of peritonitis, a bacterial infection 
of the peritoneum, can limit the peritoneal dialysis.  
In addition, patient using peritoneal dialysis must have some 
residual renal function [6].in peritoneal dialysis the dialysate stays in 
the abdomen for about 4-6 hours the process for draining the dialysis 
and replacing fresh solution takes 30-40 minutes, in most patients 
the solution changed four times a day. With CCPD treatment lasts 
from 10-12 hours every night with IPD treatment done several times 
a week, for a total of 36-41 hours sper week, session may last up to 
24 hours [7].  
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Complications of peritoneal Dialysis:  
 Peritonitis is one of the major complications of peritoneal 
dialysis and remain the primary reasons why patient switch form 
peritoneal to hemodialysis, the overwhelming majority of cases of 
peritonitis are caused by pathogenic bacteria, with a small number of 
cases being caused by fungi, mostly Candida species, the role of 
viral infection is uncertain, viruses are more likely to predispose 
patients to bacterial peritonitis [8]. 
 Peritonitis remain the most common serious complication of 
peritoneal dialysis, patients present with abdominal pain, fever, and 
cloudy outflow containing more than 100 white cells with more than 
50 percent polymorphonuclear leukocytosis.   
 Polymicrobial infection either multiple gram negative 
organisms or both gram positive and gram negative organisms 
occurred in four percent.fungal infection was found in less than two 
percent. Exist site infection was present in 13 percent and peritoneal 
fluid leak in three percent. Hospitalization was required in 13 
percent.  
Intermittent peritoneal ambulatory peritoneal dialysis (CAPD) 
is an established modality for treating patients with end-stage renal 
disease; the major causes of failure of APD treatment include 
periotnitis and catheter-related problems. Exit-site infection (ESI) is 
a troublesome catheter related complication of intermittent peritonial 
CAPD that can lead to peritonitis and require catheter removal [9].  
When intermittent peritoneal dialysis was first begun, 
peritonitis was the most serious complication; less attention was 
given to the peritoneal catheter exit-site and subcutaneous tunnel 
pathway. Experience has subsequently shown that such catheter 
infections are often the precursor of peritonitis and a major cause of 
catheter loss. Clinical experience and a few reports have suggested 
more severe cases with tunnel infection as opposed to exit-site 
infections. The distinction between the two infections is therefore 
important. Edema, erythema and tenderness over the subcutaneous 
catheter pathway indicate the presence of a tunnel infection whereas 
inflammation involving only the tissue immediately surrounding the 
catheter exist-site defines an exit-site infection [10].  
Peritoneal dialysis catheter infections are generally categorized 
as infections of the (exit-site) and the subcutaneous pathway. Tunnel 
infections are defined as erythema or edema or tenderness (or any 
combination of these features) purulent drainage from the exit-site 
with or without erythema of the exist-site is universally accepted as 
representing infection.  
In spite of recent advances, peritonitis is still a major and 
potentially a serious complication of intermittent peritoneal dialysis 
[11]
. In Brazil Staphylococcus aureus is the commonest agent, being 
responsible for about 40 – 44 percent of the peritonitis episodes [12] 
[13]
.  
 This high incidence of Staphylococcus aureus peritonitis has 
been observed in almost all dialysis units in Brazil since CAPD was 
introduced.  
 Prevention of peritonitis is one of the major goals of those 
working in the field, and the search for risk factors is needed, only a 
few studies addressed the association between the skin carriage of 
Staphylococcus and infection in CAPD patients [14] [15] . It is found 
that Staph.aureus carriers were at higher risk of subsequent infection 
than non-carriers. The patient colonized by Staph.Aureus is at higher 
risk of development of peritonitis [14].  
 Continuous ambulatory peritoneal dialysis (CAPD) and 
intermittent peritoneal dialysis (IPD) have proved to be effective 
methods of treating patients with end stage renal disease, peritonitis 
and catheter exist-site infections are reported to be the most common 
and potentially serious complication of peritoneal dialysis. 
Documented a correlation between a colonization of those with 
Staphylococcus aureus and the subsequent development of 
infections caused by this organism [14].  
 Numerous studies conducted in different countries and in 
different populations of patients on dialysis have consistently 
documented that large proportion of such patients carry Staph.aureas 
in their hands and the risk of becoming infected with their own strain 
is quite high. Furthermore, Staph.aurcus can cause considerably 
morbidity and mortality in these patients [16].  
The importance of Staph.auraus as etiological agent for 
catheter related infections and peritonitis in peritoneal dialysis 
patients is well established. Positive peritonitis, historical 
Staph.epidermis was the most common cause of peritonitis in 
CAPD. Staph.epidermis typically causes mild peritonitis which 
responds rapidly to therapy.  
 The second most common cause of peritonitis has been 
Staph.aureus, a more virulent pathogen which tends to be more 
resistant to therapy, peritonitis with Staph.aureus have occasionally 
presented with toxic shock-like syndrome, and severe cases may 
lead to progressive injury to the peritoneal membrane, one of the 
reservoirs for Staph.aureus is the interior nacres; furthermore, nasal 
carrier of Staph.aureus are of increased risk for Staph.aureus exit-
site infection and possibly peritonitis.  
The relative peritonitis percentages caused by two organisms 
has changed in recent years, the use of Y- system has reduced the 
incidence of Staph.epidermidis peritonitis due to less touch 
contamination, but has lesser protective effect against Staph.aureus 
infection. There has been a reduction in the overall peritonitis rate, 
with a relative increase in the incidence of peritonitis due to 
Staph.aureus. However, in patients utilizing the disconnect systems, 
with the reduction in the incidence of gram-positive staphylococcus 
peritonitis; the relative incidence of gram-negative infection has 
increased. Many different antimicrobial agents have been used to 
treat PD peritonitis. As in the past, the current Committee reviewed 
experiences reported in the literature and formulated 
recommendations based upon these assessments. Over the years a 
variety of different regimens have been proposed based upon these 
experiences. Antibiotics have been administered intraperitoneally 
(IP), or intravenously (IV), or orally, and a number of different 
dosing regimen has been utilized. Unfortunately, no single regimen 
has been shown in appropriate clinical trials to be most efficacious 
[17]
. 
 A diagnostic and therapeutic approach to the patient with 
presumptive PD peritonitis was published in 1987 and revised in 
1989, 1993, and 1996.  These latter recommendations contained a 
number of new recommendations based upon intermittent dosing. In 
addition, the recent emergence of vancomycin resistance has created 
a therapeutic dilemma of international proportions.  As a result, 
major modifications to the recommendations were proposed in 1996. 
As always, individual clinical situations and variability in patient 
populations may necessitate modification of these recommendations. 
Importantly, it is recognized that there are clinical situations in 
which vancomycin is the appropriate antibiotic to be used in 
infection with methicillin-resistance strain. Staph.aureaus and with 
patients allergic to other antibiotics, one interesting oberservation is 
that the Escherichia coli is an unusual cause of peritonitis in CAPD, 
this may be related to intrinsic peritonitis, in vitro studies have 
shown the human peritoneal macrophages are able to phagocyte 
E.coli relatively easily even in the absence of peritoneal fluid there is 
some pseudomonas peritonitis and rate tuberculosis peritonitis which 
is present with a predominance of lymphocytes in the effluent. 
Recurrent or persistent peritonitis requires the removal of the 
catheter, most episodes of peritonitis do not seriously affect the 
efficiency of the peritoniteal membrane, yeast peritonitis presents a 
special problem, catheter removal is often necessary [18].  
 Infections at the exit-site of the dialysis catheter or in the 
subcutaneous tunnel may be treated with oral antibiotics and local 
care [19].But most tunnel infected exist-site and nasal carriage of 
organism such as Staphlococcus aureus Serve as reservoirs of 
pathogens that can cause peritonitis when break in aseptic techniques 
occur, additional sources of peritonitis, include hematogeneoous 
seeding of peritonitis cavity and migration of bacteria down the 
catheter tunnel, across the intestinal wall, or through the female 
reproductive tract [20].  
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1-4 Types of Infections  
Infections associated with hospitalizaiton can be divided into 
two categoreis:  
1. Community acquired infections.  
2. Nosocomial infections [21].  
 
1-4-1 Nosocomial infections 
Nosocamial infections are infections that occur at least 72 
hours after admission and were not present at the time of admission 
[22]
.  
         Infection includes:  
1. The poor state of the patient  
2. The use of immuno suppressive agent  
3. extensive surgery or invasive diagnostic test,  
4. The uses of indwelling catheter vein, arteries and 
bladder.  
5. Infusion of contaminated therapy equipment and the 
wide-spread use of broad spectrum antibiotics which 
lead to the prevalence of antibiotic resistant strains of 
bacteria in the hospital environment [22].  
 
1-5 Antimicrobial drugs:  
1. Antibiotics.  
2. Chemical antimicrobial (chemotheroputic agents).  
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1-5-1   Antibiotics  
These are antimicrobial substacnces produced by living micro 
organisms. They include the culture extracts and filtrates of fungi 
such as pencillium and cephalosporium and bacteria such as 
streptomycin and bacillus species. Many antibiotics in common use 
are synthetic derivatives of microbial antibiotics.  
 Important antibacterial antibiotics include the pencillins 
cephalosporin, aminoglycosides Streptomycin, Kanamycin, 
Amikacian, Gentamycine, Tobramycin, Tetracycline, Polymyxin, 
Rifampicin, Fucidin, Chloroamphinicol, Erythromycin, 
Clyindamycin and Vancomycin.  
 
1-5-2 Chemical Antimicrobials  
These are synthetically produced antimicrobial compounds; 
they include the Sulfonamides, Trimethoprim, Co-Trimoxazole, 
Nitrofurantoin Nalidix acid, and quinolones.  
Chemical antifungal agents include Nystatin, Fluconazole, and 
Imidazole agents. A few antiviral drugs have been developed in 
recent years but most have serious toxic effects.  
 
1-6 Antimicrobial activity:  
Not all antimicrobials, at the concentration required to be 
effective are completely non-toxic to human cells, most however, 
show sufficient selective toxicity to be of value in the treatment of 
microbial diseases.  
The various ways antimicrobials act on bacteria are as follows:  
-         By inhibiting cell wall formation leading to cell lysis,  
           For Example the Penicillin’s, Cephalosporin and   
          Vancomycin. 
- By damaging the bacterial cell membrane leading to loss 
of cell contents and so to death, for example the 
Polymyxins and Amphotericin B.  
- By inhibiting the production of nucleic acids and 
therefore preventing bacteria from reproducing, for 
example Nalidix acid prevents DNA synthesis and 
Rifampicin inhibits RNA synthesis. Sulphonamides also 
prevent nucleic acids being made by blocking the 
production of folic acids, sulphonamides binds with  the 
enzymes which are needed by the cells para-
aminobenzoic acid ( PABA) Trimethoprin interferes 
with nucleic acid production by inhibiting the production 
of purine.  
 Antimicrobials are generally described as bacteriostatic when 
at usual dosages; they prevent the active multiplication of bacteria, 
for example, Tetracycline and Erythromycin.  
 Antimicrobial are described as bactericidal when at usual 
dosage, they kill bacteria for example the Penicillin, Cephalospoins, 
Pohymyxin, and Aminoglycosides, some bacteriostatic 
antimicrobials become bactericidal when used at higher 
concentration, for example Erythromycin and Tetracycline.  
 The term broad spectrum is applied to antimicrobial with 
activity against a wide range of Gram positive and Gram negative 
organisms, such antimicrobials include the Tetracyclines, 
Aminoglycosides, Sulphonemides and Chloroamphenicol.  
 Occasionally, combination of antimicrobials are used to treat 
mixed infections, to prevent drug resistance from developing, to treat 
severe infections when the organism is not known, or when it is 
necessary to obtain a greater antimicrobials effect from two bacterial 
drugs acting together ( Synergistic effect).  
 
   1-6-1       Resistance of bacterial to antimicrobials   
                  agents:  
Most of microbial resistance which is now making it difficult 
to treat some infectious diseases is of genetic origin and transferable 
between species and genera of bacteria [23]. It is due to extensive use 
of antimicrobials drugs which have favoured the emergence of 
resisting strains.  
The over use and misuse of antimicrobial agents have lead to 
the death of sensitive strains leaving resistant strains to survive, 
multiply, and infect new hosts [24].  
 
1-6-2 Resistance of microorganisms to antimicrobial 
agents:  
Each class of drug has its unique site of action and intrinsic 
(natural) or acquired resistance to the drug may be explained on the 
basis of differences in these targets [25].   
Antimicrobial drugs act at various sites in the bacterium to 
inhibit growth. The target site may be absent, lost or by-passed and 
this results in drug resitance. Resistance may therefore be inherited 
as in the case of the lack of activity of Erythromycin or 
Chloramphenicol against Pseudomonas aeruginosa.Alternatively, the 
drug may prove ineffective owing to failure to reach its target site as 
a result of competition [26]. Resistance can also be acquired 
genetically.  
 
1-6-2-1 Intrinsic:  
The most obvious determinant of bacterial response to an 
antibiotic depends mainly on the presence or absence of the target 
for the drug action. If a microorganism lacks the receptor for the 
drug it will be naturally resistant [27].   
Inadequate antibiotic concentration of the drug at then target 
side even in the present of the drug receptor in the bacteria causes 
failure to the chemotherapeutic goal [27].   
 
1-6-2-2 Acquired Drug Resistance :  
A poplation of organisms can loose its sensitivity to an 
antibiotic while the patient is under treatment. In some loss of 
sensitivity may be slight, but often organisms become resistant to 
any clinically achievable concentration of drug [28].    
The development of resistance to antibiotics involves a stable 
genetic change, heritable from generation to generation. Any of the 
mechanisms that result in alteration of bacterial genetic composition 
can operate. While mutation is frequently the cause, resistance to 
antimicrobial agents may be through transfer of genetic materials 
from one bacterium to another [29] and transferred to other organisms 
in one of three ways:  
- Conjugation (physical contact between two cells).  
- Transduction (transfer of genetic materially by 
bacterium-specific virus ‘bacteriophage’).  
- Transformation (Uptake of free extracellular 
genetic material).  
The best known of these methods is conjugation in which 
plasmid DNA is transferred codes for drug resistance among 
Haemophilus influenzae and multiple antibiotic resistance among 
Salmonllae, which are both plasmid mediated [30].   
 
1-6-2-2-1  Conjugation :  
A number of plasmids have the ability to move one bacterium 
to another by a process called conjugation. Conjugation is simply the 
joining together of two bacteria that result in the exchange of genetic 
material. Note that the process is distinguished from transformation 
and transduction is that the donor and recipient bacteria must be 
physically linked [31].    
 
1-6-2-2-2   Transformation :  
Transformation, the first uptake of donor DNA by the recipient 
cell, may be natural or forced. The capacity to force bacteria to 
incorporate extra-cellular plasmids by transformation is fundamental 
to genetic engineering [32].    
With a number of species DNA obtained from another culture 
of the same bacterium. The DNA of the donor strain is incorporated 
in the recipient strain where it functions genetically [33].  
 
1-6-2-2-3 Transduction:   
In this process, the DNA is carried from donor to recipient by 
phage [34]. Transduction may occur in both gram-positive and gram-
negative bacteria and it is important in transferring penicillinase 
coding plasmids among strains of staphylococci which result in 
penicillin resistance [35]. 
 
1-6-3           Antimicrobial resistance in developing  
                   countries:- 
Acquired antimicrobials resistance is a world-wide problem 
the situation in developing countries, however, is especially serious 
for the following reasons [36]:  
- In many countries, antimicrobials can be obtained 
outside of recognized treatment centers, and taken 
without medical authorization or supervision. This 
lead to the inappropriate use of antimicrobials and 
their being taken at wrong dosages and for 
insufficient length of time. 
- Laboratory facilitates and trained staff is often not 
available to isolate pathogens and perform 
sensitivity tests.  
- Guidelines regarding the selection of drugs and 
information about drug resistance are not 
communicated to those prescribing antimicrobials, 
especially in rural areas.  
- Control procedures in hospital are often 
inadequate resulting in the spread of infectious 
diseases and resistant strains.  
- Resistance can also be spread by the prophylactic 
use of antimicrobials, especially board-spectrum 
antibiotic such as Tetracycline [37].  
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1-7     Antibiotic sensitivity and drug resistance:  
The most common resistance pattern observed was against 
Ampicillin, Trimethoprim, Sulphamethoxazole, Teteracycline and 
Chloramphenicol in all four genera of Enterobacteria [38].   
The recognition of world wide increase of penicillin resistant 
staphylococcus aureus and cross-resistance to other classes to 
antimicrobials have placed a great urgency on the need for new anti 
microbial agents . Further studies are recommended to investigate in 
vivo efficacy of antimicrobial against these multi-resistant organism 
[39]
.  
 Over 80% of clinical isolates of staphylococcus aureus in 
Britain are now of the type that forms penicillinase ( beta-lactamase) 
and are resistant to Benzylpenicillin, Ampicillin and Amoxycillin 
and partially resistant to Cephalosporin[40].   
Most Penicillin-resistant strains are sensitive to the 
penicillinase-resistant e.g. Flucloxacillin, Methicillin and 
Cephalosporin [40].    
A few of penicillin-resistant strains are also resistant to 
Methicillin being able to grow at low therapeutic doses Methicillin 
and Flucloxcillin. 
 
    1-7-1    Methicillin resistance:  
Methicillin resistance is clearly not due to a penicillinase 
although almost all the methicillin-resistant strains of staphylococci 
produce penicinllinase. It has been shown that segregants which 
have lost the ability to produce penicillinase remain methicillin 
resistance. Cells that are methinilin resistant often differ from 
sensitive ones in their morphology and their capacity to produce 
certain enzymes and pigments. Most methicillin resistant strains also 
are resistant to Tetacyclines and some metal ions [40].    
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Aim of the work 
 
1. To measure levels of contamination 
inside the dialysis room.  
2. To isolate the most common 
causative agents of peritonitis 
among patients.  
3. To determine the sensitivity of the 
bacterial isolates towards the 
selected antimicrobial agents.   
 
 
 
 
 
  
 
             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2- Materials & Methods 
2-1 Materials 
2-1-1 Antimicrobial agents (Discs):  
     
1. Amoxycillin  Aml 25µ   
2. Augmentin  Aml 30µ   
3. Tetracycline  Exe 30µ   
4. Ceftazidime  Cef 5µ   
5.  Ciprofloxacin  Ex 10µ   
6. Co-trimoxazol  Ctx 5µ   
7. Gentamycin  Gm 25µ   
8.  Meropenem  Merp 10µ   
9. Penicillin  Pen 10µ   
10.  Vancomycin  VA Mcgµ   
 
2-1-2 Culture media: 
Blood agar base  Plasmatec labo product 
U.K  
Dnase agar  Plasmatec lab product 
U.K 
Mannital salt agar  Oxoid Ltd England  
Muller hinton agar  Oxoid Ltd England  
Nutrient agar  Oxoid Ltd England  
Nutrient broth  Oxoid Ltd England  
MacConkey agar       Plasmatec   Ltd, UK. 
2-1-3 Instruments:   
 
Autoclave  Olympus Japan  
Balance type H6T Metteler Ag Swizerland  
Incubator  Dott-BONA, Italy  
Hot air oven  Fisher, Germany  
Classware  Duran-West England  
Microscope  C/  ½  Olympus Japan  
Water bath  GCA Corporation Chicago-USA 
 
2-1-4 Biological materials:  
 
Plasma  Ibn Sina Hospital Blood Bank  
Blood  Ibn Sina Hospital Blood Bank  
 
 
2-1-5  Test Control Organisms:  
Standard Strain Organisms were obtained from Faculty of Medicine, 
University of Khartoum; following organisms were used:  
 
Stapholococus aureus  ATCC 25923  
Escherichia coli  NCTC 10418  
                                                    
 
 
 
Methodology 
 
2-2 Methods 
 
2-2-1  Area of study :  
This study has been done in the renal unit of dialysis in 
Khartoum Teaching Hospital.  
 
2-2-2  Patients  
The study population consisted of all patients undergoing 
peritoneal dialysis from March 1999 to August 1999 in the Renal 
Unit of Khartoum Hospital.The patients comes either with chronic 
renal failure or acute renal failure with other complications.  
In This term of study population was 129 patients came for 
dialysis (84 male, 45 females) mean age 47.5 years Range, 4 to 79 
years). For all patients standard catheters were used, the doctor 
inserted the catheter in the dialysis room under local anaesthesia, the 
catheters were usually implanted below the umbilicus through a 
melding incision at linear albo (Antino Scalamogna et al 1991), after 
the catheter was positioned, a sterile gauzes was applied and secured 
by tape. Dialysis usually start after the catheter was inserted, 
dialysate fluid exchange 4-6 time per hour or according to the urea 
and creatinin level.  
 
 
 
 2-2-3   Air sampling 
To detect levels of aerobic bacteria inside the dialysis 
room, air sampling technique may be classified as follows:  
2.2.3.1        Sedimentation Method  
2.2.3.2          Slit sampler  
2.2.3.3         Centrifugation  
2.2.3.4         Filtration 
2.2.3.5         Impingement in liquid  
2.2.3.6         Electrostatic precipitation 
2.2.3.7         Thermal precipitation  
2-2-3-1 Sedimentation Technique (Settle   
               plate method):  
Sedimentation is frequently adopted to determine the relative 
numbers and species of microorganism present in air. It is done by 
exposing the opened plates of culture medium for given period of 
time to air. After that the plates are closed aseptically and incubated 
without any farther manipulation at 370C for 18 –24 hours. The 
colony count after incubation yields a relative estimate of the 
number of organisms present in the air.  
If blood agar is used even occurrence of pathogenic 
staphylococci and streptococci could be determined [42].     
The sedimentation has two disadvantges.  
1. Only the large sized particle settle rapidly  
2. The volume of air tested is not indicated [43].     
 
 
2-2-3-2    Slit sampler:  
 In this technique, a special instrument, the slit sampler, is used. 
It involves the direction of known volume of air onto a plate through 
a slit which is 0.25 mm wide. The plate is rotated mechanically to 
allow even distribution of the organisms on the plate [44].   
 One cubic foot of air per minute is allowed to pass through the 
slit, and samples of 1 - 10 cubic feet or more may be tested.  
 
2-2-3-3     Centrifugation:  
 In this technique solid impact samplers which work with 
centrifugal action are used.  
 The principle of the centrifugation technique involves the 
bending of incoming air stream causing any suspended particles in 
the air which are of larger masses to plunge headlong into the solid 
medium. The suspended particulate matters in the air sample are 
deposited on the inner walls of the container by centrifugal force. 
One of the best known of these instruments is the wells centrifuge 
[44]
.    
 This device provides a range of speeds from 2000-4500 r.p.m. 
Air flow is measured manometer tube with reservoir bottle and 
rubber connecting tube.  In use, the culture medium in the fluid state 
is poured into the sample tube. The incoming air is mixed with the 
agar and the medium is spread as thin film on the wall of the sample 
tube by the centrifugal force of rotation. The organisms are 
deposited in the agar film and after incubation may be counted.  
 
 
2-2-3-4      Filtration: 
 Here is a measured quantity of air is filtered through a 
membrane. The particle carrying bacteria in air will be trapped on 
the membrane. The diameters of the collected particles are larger 
than the pores of the membranes and are retained on or within a few 
microns of the filter surface, then this membrane is placed on solid 
medium and overlaid with the medium, after incubation of 370C for 
18-24 hours the colonies formed are counted and classified [46].      
 Filters of type polipore or Millipore membrane are used for 
removal of organisms from air; the counts usually are higher than the 
actual number of viable particles because clumps of organisms may 
be fragmented during agitation of the sample.  
 
2-2-3-5       Impingement in liquid:  
 In this technique, microorganisms are collected in a liquid and 
results are reported as microorganisms per cubic foot of room air [47].    
 Different devices are used for this purpose, including the all 
glass impinger, the Greenburg - Smith Impinger and the Midget 
Impinger.  All these Units generally sample at the high rate of 6 – 
12.5 liters of air per minute. The shearing action of the flow breaks 
up clumps of organisms so that the total number of viable 
microorganisms, rather than the aggregates is obtained.  
 A high flow rate will also destroy some microorganism unless 
they are protected by an appropriate collection fluid, the sample 
must be manipulated either to filter the fluid through a membrane to 
determine the contents of the sampled air, or to remove a liquids of 
the fluid for further study.  
2-2-3-6     Electrostatic precipitation:  
 Sampler using this method collects particles by drawing air 
over an electrically charged surface [48].Devised a sampler holding 
two Petri dishes in separate plastic units with removable covers. A 
small electrically operated blower draws air at equal rates through 
the two units, one unit has the lower electrode negative and upper 
electrode positive, in the other unit, the electrical condition are 
reversed. Both positively and negatively charged organisms exist in 
the air simulanously.Those having a positive charge are collected on 
the Petri dish placed over the negative electrode; those negatively 
charged are collected on the Petri dish placed over the positive 
electrode [49].   
 
2-2-3-7     Thermal precipitation:  
 Samples of this type collect particles on surfaces by means of 
thermal gradients. Air borne particles are repelled by hot surfaces 
and deposited on colder surfaces by forces proportional to the 
temperature gradient.  
 Since such sampler requires careful adjustment and air 
sampling rates are quite low, they are not commonly used [50].   
Out of many methods used, the two most commonly used are 
the settle plate method (sedimentation) and slit-sampler method 
impacting on solid surface.  Both methods are easily carried out, and 
depend on the deposition of bacteria-carrying particles on the surface 
of agar medium and counting the number of colonies that grow after 
overnight incubation at 370C, and easy way of converting settle plate 
counts of nearly all bacteria that cause septic infection into air counts 
is the following formula [51].     
Number of bacteria-carrying particles settling on 1 m2 of 
medium per minute = Number of bacteria – carrying particles per 0.3 
m
s
 of air.  
In this study, the settle plate method was used for air sampling 
to detect the level of aerobic bacterial contamination in the dialysis 
room. This technique is simple and practical. 
 
2-2-4    Method of using Skin swab to detect 
the level of microbial Contamination in exit-
site: 
 Skin swabs were taken from the exit-site where the catheter 
was inserted using a sterile swabs and keeping in a sterile container. 
These samples are transported to the laboratory under aseptic 
conditions, and then aerobic culture was made on different media.  
 
2-2-5   Method of collection of the drain 
(outflow) of dialysate:  
Five mls drain was collected in sterile small bottles, this fluid 
was collected by the end of the first bag of the dialysate and then 
transported to the laboratory under aseptic conditions, aerobic 
culture in different media  
 
2-2-6    Method of purification of aerobic 
bacterial isolates: 
Cowan (1974) emphized the importance of pure culture for 
identification of unknown organisms, because many difficulties are 
due to the of impure culture as starting material, all clinical isolates 
were  originally grown on nutrient agar, blood agar, none of these 
were grown in selective or inhibitory media. 
All aerobic isolates was further purified by subculture in 
sterile MacConky agar plates, after incubation, single colonies were 
inoculated in 5ml sterile nutrient broth which was incubated at 370C 
for 24 hours all isolates were further subculture , in nutrient broth 
and after incubation at 370C for 24 hours microscopically 
examination performed directly for the purified inoculums. 
 
2-2-7    Microscopical examination of bacterial 
isolates: 
   All of the bacterial isolates were subjected to microscopical 
examination to determine their morophology and staining properties 
using the Gram staining method. 
 Gram staining Technique involves staining the heat-fixed 
smears first with gentian violet (crystal violet) methyl violet for 30-
60 seconds, and then treating with Luglo’s Iodine Solution for as a 
result compound are formed in the cytoplasm of the bacterial cell, 
which are retained by some bacterial species during decolorization 
with alchohol, the smears were washed with water and counter 
stained with safranin red, stain for 2 minutes and finally washed with 
distilled water, the stain smears are dried and examined with oil 
immersion lens of the microscope, organism which retained the 
gention violet colour are known as Gram-positive and those which 
decolorized by alcohol and stain red are known Gram-negative.  
 
2-2-8  Culture of Isolates in differential and 
selective media:  
 All the specimens were cultured for isolation of the common 
agents of peritonitis. Aerobic culture were made on Nutrient agar 
media and on human blood agar and Maconke’ys agar and incubated 
at 370C for 24 hours.  
Selective and diagnostic media were used to identify the isolate:  
Blood Agar   : Enriched medium for culturing a wide range of  
Pathogens and detecting haemolytic bacteria.  
DNAse agar  : Biochemicla medium for identifying  
Staphylococcus aureus.  
MacConkey agar  : For differentiating lactose fermenting from  
non-lactose fermenting bacteria. .  
Mannitol salt agar  : Differential and selective medium for  
Staphylococcus aureus.species  
Nutrient agar  : Basic medium for culturing bacteria that has  
no special Nutritional requirement.  
 
 
 
 
 
2-2-9 Cultural characteristic of the Aerobic 
bacterial  
                   Isolates: 
 In this study, the aerobic bacterial isolates were all cultivated 
on different selective or differential culture media, and then 
incubated at 370C for 2 hours.  
 
2-2-9-1   Staphylococcus aureus isolates:  
 Non-mobile colonies, 1-2 mm in diameter, occurs 
characteristically in-group, but also single and in pairs.  
 Staph. aureus grow well aerobically and in carbon dioxide 
enriched atmosphere, most strain also grows aerobically but less 
well. Staph. aureus on blood agar produce yellow to creamy 
occasionally white, 1-2 mm diameter, some strains were beta 
hemolytic on MacConky agar, staphylococci form pink colonies due 
to lactose fermentation. 
 
2-2-9-2   Escherichia coli:  
On MacConky agar, colonies are pink in colour due to lactose 
fermentation, and 2 – 4 diameters. 
                                         
2-2-10 Biochemical tests for the identification 
of bacterial isolates:  
Biochemical reactions may be classified into their groups. 
 
2-2-10-1 Carbohydrate utilization tests: 
These depend on the various needs of different organisms to 
utilize Carbohydrates as a source of energy. 
 
2-2-10-2 Protein and amino acid utilization 
tests: 
These tests depend on the ability of bacteria to degrade 
proteins and utilizing the resulting peptides and amino acids to 
synthesize cell proteins and obtain energy for the cell. 
 
2-2-10-3 Specified enzyme tests: 
These tests are based on detecting the presence of specific 
enzyme system in fresh culture of the test organisms [52].      
In this study, the following biochemical reactions were done. 
Catalase test: to differential staphylococci from streptococci 
Biochemical reaction: the enzyme catalase break down 
hydrogen peroxide to oxygen and water. To perform the test, 2-3 
drops of hydrogen peroxide solution are poured into a clean, dry test 
tube, using sterile glass rod, a portion of growrth organism to be 
tested removed and immersed in the hydrogen peroxide solution. A 
positive test is indicated by immediate formation of gas bubbles. 
If the organism is non-catalase producing no gas bubbles will 
appear. 
 
 
 
  Coagulasle tests: 
 To differentiate between Staphylococcus aureus which 
produce the enzyme coagulates, and Staphylococcus epidermis, 
which is non- coagulase producing, coagulase is an enzyme which 
causes clotting of plasma by converting soluble fibrinoagen to 
insoluble fibrin. 
 One drop of emulsified organism put on a dry and sterile slide 
then mixed gently clumping of the human plasma will be observed 
within few seconds.  
 
  Deoxy ribonuclease (DNAse) tests: 
DNAse test differentiates between Staphylococcus aureus, 
which produces the enzyme DNAse. And those which do not 
produce the enzyme.  
The test organism is culture on medium which contains DNA 
and incubated at 370C over night. The plates are then flooded with 
dilute hydrochloric acid solution. 
Unhydrolyzed DNA is precipitated by the acid. DNAse 
producing colonies are there for surrounded by clear areas resulting 
from DNA absence due to hydrolysis by the bacteria. 
 
  Oxidation fermentation test: (O-F) 
This test is done to differentiate those organisms that oxidize 
carbohydrate (aerobic utilization) from those microorganisms 
ferment carbohydrate (an aerobic utilization).   
The O-F medium is composed of peptone agar with 
different sugar, glucose, maltose sucrose and mannitol and 
bromethymol blue as indicator.   
After incubations, one tube is sealed airtight with a sterile 
later of melted soft paraffin oil to exclude oxygen, the tubes are 
incubated and examined daily for 14 days at 370C .fermentative 
organisms will utilize the carbohydrates in both sealed and open 
tubes, while oxidative organisms will utilize glucose in the open 
tube only .  
 Carbohydrate utilization is shown by change in colour from 
green to yellow [53].   
  
2-2-11   Sensitivity of bacterial isolates to 
antimicrobial agents: 
The isolates samples from the patients in the dialysis room 
were examined to determine their antibiotic sensitivity. 
Ten antimicrobial agents were investigated in this study, 
by using the diffusion technique. 
  
2-2-11-1 Methods of determination of the 
sensitivity of microorganisms to antimicrobial 
agents: 
   This method was used to determine the sensitivity of 
microorganism to antimicrobial agents. Dilution technique or 
diffusion technique. The disk diffusion technique may be performed 
using the stokes technique where both the test organism and control 
organism are inoculated into the same plate using an inoculums 
which gives semi confluent growth or the Kirby-Bauer disk diffusion 
technique where the test and the control organism are cultured on 
separate plates  . The paper disc agar diffusion method (Kirby-Bauer 
Method) is widely accepted and fits the daily routine diagnostic 
laboratory, only this diffusion method would be described in this 
study. 
 
2-2-11-2  Procedure for disc agar diffusion 
method:   
A / Medium: Muller Hinton agar 
   The medium was originally formulated for the isolation of 
pathogenic Neisseria species (Muller& Hinton 1941). now a day; it 
is more commonly used in conjunction with potency antibiotic disc 
for the determination of antibiotic sensitivity pattern by Kirby- 
Bauer Technique [54].   
      B / Preparation of plates:   
Twenty ml of melted, cooled media were poured in sterile Petri 
dishes, the media allowed to solidify and dry before inoculated. 
      C / Preparation of inoculums:   
Three to four colonies of the test organism were emulsified in 
small amount (about 5 ml) of sterile nutrient broth, to prevent farther 
growth the diluted inoculums should not be allowed to stand longer 
than 20 minutes before inoculation on the plates. 
 
 
       D / Inoculation on the plates and application of the disc:   
  A sterile cotton swab was dipped into the inoculated broth 
culture; remove the excess fluid by turned the swab against the side 
of the tube and streaked across the medium. In this method paper 
disc saturated with a known amount of the antibiotic have been used, 
about 4 to 6 disc were placed on each plate, the standard Kirby-
Bauer method and comparative study method were used, in the 
former the control strain used inoculated on a separate plate where as 
in the latter plate the control organism is inoculated. 
Practically, the disc were removed from their containers with 
the help of sterile forceps and carefully placed and passed on the 
surface of the inoculated medium, the antimicrobial diffuse from the 
disc into the medium, after incubation at 370C for 24 hour, the 
culture examined for zones of inhibition of bacterial growth.    
 
2-2-11-3  Interpretation of result:   
The reaction of the test organism to each of the ten antibiotics was 
reported as sensitive, intermediate or resistant: 
Sensitive       (S):      zone radius is wider than the control. 
Intermediate (I):      zone radius is smaller than the control by more  
                                  than 3mm. 
Resistant      (R):      no zone of inhibition or zone radius measure   
                                  2mm or less. 
 
 
 
 
                                                
Interpretation of results 
The interpretation of the inhibition diameter was reported as: 
 
Zone of inhibition (diameter) in mm Antimicrobial 
Agent 
Potency 
sensitive intermediate resistant 
Augmentin 30 u 12 or more 10 - 8 7 or less 
Amoxacillin 25 u 15 or more 13 - 11 10 or less 
Ceftazidime 5 u 18 or more 15 - 7 5 or less 
Vancomycin 5 u 14 or more 10 - 13 9 or less 
Co-trimoxazole 5 u 17 or more 12 - 16 11 or less 
Ciprofloxacin 10 u 21 or more 16 - 20 15 or less 
Gentamycin 25 u 15 or more 13 - 14 12 or less 
Penicillin 10 u 19 or more 17 - 18 16 or less 
Tetracycline 30 u 19 or more 15 - 18 14 or less 
Meropenum 10 u 14 or more 10 - 13 9 or less 
 
 
 
 
 
 
 
   
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                     
 
 
 Result and Discussion 
 
4-1 Level of aerobic bacterial contamination 
inside the dialysis room: 
 
 Many methods of air sampling are available to monitor air 
contamination; in this study the plate method or sedimentation 
technique was adopted.  
 The plate used in this technique contains two types of culture 
medium, namely blood agar which is an enriched media and nutrient 
agar as basic medium.  
 The air sampling were collecting three time while the process 
of dialysis go on, first collection, starting  while the doctor was 
inserting the catheter in the abdominal cavity, the second collection 
starting while the process of dialysis go on, the third one after the 
run of dialysis was stopped. In each collection, plates of the two 
different media were exposed to air for five minutes, and after 
exposure, the plates were closed aseptically and incubated at 370C 
for 24 hours to detect the growth of microorganism, after incubation 
the colonies on the different plates of culture media were counted 
and converted to the equivalent air counts using the following 
equation:  
 Number of bacteria-carrying particle setting of 1 m2 of media = 
number of bacteria-carrying per 0.3 m3 of air [55].     
 In this study, only aerobic culture was made and the presence 
of one colony was taken to indicate the deposition of one bacteria-
carrying particles.  
 In the first collection the total count of colony forming units 
(c.f.u) per m3 of air after five minutes exposure time was about 2150 
and this was 12 times as high as the total count permitted by British 
standard which state that the total air count permitted in the 
operating room for five minutes should not exceed 180 (c.f.u) [55]. 
(Table 1)  
.  
(Table 1)& figure 1 
Aerobic bacterial contamination in the dialysis room in 
Khartoum Teaching Hospital 
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The second collection taken during the process of dialysis, the total 
count of colonies was about 2750 and this is about 15 times as high 
as the total count permitted by the British standard (Table1) figure 1.  
 The last collection alone after the end of dialysis process, the 
total count of c.f.u per m3 of air about 3100 and this was 18 times as 
high as the total account permitted by British standard after five 
minutes exposure to air (Table1), the total count of c.f.u per 1m3 of 
air was the average fo the total count on both nutrient and blood gar 
media.  
 In the examination of the +ve growth of the samples collected 
in these three times, we obtained about100 % of gram +ve coci. 
 It was also evident that the total air counts obtained in this 
rooms reached their peak during the dialysis, when the room was 
fully occupied by the operating staff and the patients and the co-
patients, and this rate increase the episode of peritonitis, and also we 
notice that there is relation between the time of the dialysis and the 
episode of peritonitis (Table 2) figure 2.  
 Collection of air sampling in this study was done on Saturday 
and Thursday, because the sterilization of the unit was done only 
once per week on Friday. So the peak of air contamination in the 
dialysis room present in the end of the week (Table 3) figure 3.  
 This high total air count reflects inappropriate cleaning and 
disinfecting technique and poor ventilation of the dialysis room. 
 It was observed that the air cooler used in this room is not 
perfectly tided and water leakage in the dialysis room. 
 
 
 
 
(Table 2)& figure 2 
The percentage of peritonitis due to time of dialysis 
 
Time of dialysis per hour % 
24 10 
36 30 
48 40 
60 70 
72 80 
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(Table 3) & figure 3. 
The percentage of peritonitis in a week 
 
Days of the week % 
Saturday 10 
Sunday 15 
Monday 20 
Tuesday 30 
Wednesday 60 
Thursday 80 
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4.2 Level of aerobic bacterial contamination at 
the exit-site of the catheters:  
Approximately one-fifth of peritonitis episodes are temporally 
associated with exit-site and tunnel infection [56]. 
Exit-site cultures were performed in 129 patients were 
examined during this study, with different ages and sex, catheter 
exit-site skin swabs were obtained from every patients under the 
process of dialysis in room of dialysis, using sterile cotton swab, 
specimens are placed into sterile tubes and forwarded to the 
laboratory where they were immediately streaked onto two different 
places one contain nutrient agar and the other contain blood agar and 
incubated in 370C for 24 hr.  
Exit-site infection was defined as oxidative and / or purulent 
discharge from the exist-site with precatheter redness and positive 
culture; also positive culture may result in the absence of 
inflammation.  
Out of 129 specimens 127 positive culture were defined as 
gram-positive cocci.  
After further identification we found that staphylococcus 
aureus were 109 (86%) and staphylococcus epidermis 18 (14%). 
(Table 4) figure 4. 
 In those patients catheter infection was defined by the 
presence of purulent drainage and erythema of the skin at the 
catheter-epidermal interface. 
The high percentage of the presence of the organism due to the 
insufficient  sterilization of the skin of patient when the doctor enter 
the catheter, because most of patients comes from rural area with 
dirty skin and dirty clothes, and the nurses uses a normal soap with 
small amount of spirit and Dettol.  
Swell et al (1982) found that S.aureus carriers were at higher 
risk of subsequent infection than non-carriers.  
 
(Table 4) & figure 4. 
Bacteria isolated from exit – site of patients with E.S.I 
( n = 127) 
Bacteria isolated NO. of bacteria % 
staphylococcus 
aureus 
 
109 
 
86 
staphylococcus 
epidermis 
 
18 
 
14 
 
total 
 
127 
 
100 
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4-3 Level of aerobic bacterial isolates in the 
outflow:  
Among patients on peritoneal dialysis, peritonitis in this study 
5ml of effluent were taken from the bag by using sterile needle and 
collected in sterile container a aliquot was centrifuged to concentrate 
the organism the supernatant is decanted off and the residual were 
washed with normal saline part of the samples were incubated into 
two different media one is the blood agar media and incubated in 
370c in 24 hours. 
125 samples were collected from the patients shown turbid 
effluent. Out of 125 samples 112 shown a positive culture,101 (90%) 
of the positive culture were gram-positive cocci, 11(10%) were 
gram-negative bacilli, by further identification it was found that 
staph. aureas were 80 (71%), and 21(19%) staph. epidermis the 
presence of 11 (10%) gram-negative bacilli confirm the presence of 
Escherichia coli  (Table 5 )figure5, as this type of bacteria( E.coli) 
present in the lumen cavity and migrate through bowel wall and 
enter the peritoneal cavity.  
  
( Table 5 ) & figure 5 
Types of bacteria isolated from the out flow 
(n = 112) 
Types of bacteria N0. of bacteria % 
staph. aureas 80 71 
staph. epidermis 21 19 
Escherichia coli 11 10 
total 112 100 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
4-4 Sensitivity testing  of the bacterial isolates:  
           In this study in vitro antibiotics sensitivity testing was 
employed, the in vitro test commonly employed are the disk 
diffusion technique in agar, and dilution sensitivity tests on agar 
plates with disk, this procedure is simple and rapid. 
           To treat and control the infectious disease when the drug 
resistance occurs, sensitivity testing is used to select the most 
effective antibiotics towards the culture organism for the 249 
organism isolates in this study from the dialysis room and the exit-
site and the out flow of the dialyzate, they are identified as 
staphylococcus aureas which were 189 (79%) and staph. epidermis 
         Where 39 (16%) and Escherichia coli 11(5%). 
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                  In this study a total of selective antibiotics were used, which 
includes: Amoxicillin, Augmentin, Tetracycline, Ceftazidime 
Ciprofloxacin, Co-trimoxazol, Gentamycin, Meropenem, Penicillin,  
          Vancomycin, each in different concentration. 
                   The sensitivity of each organism towards antimicrobial was 
presented in tables  
4-4-1    The Sensitivity testing  of staphylococcus aureas 
towards antimicrobial:  
                   The total number of Staph. Aureas isolates were 189 out of 
total 239 isolates collected in this study; these were tested against 
Amoxicillin, Augmentin, Tetracycline, Ceftazidime, Ciprofloxacin,  
  Co-trimoxazol, Gentamycin, Meropenem, Penicillin, Vancomycin. 
                   Result indicates the high rate of isolates resistance to most of 
the antimicrobial, Amoxicillin, Augmentin, Tetracycline, Co-
trimoxazol, Penicillin. The moderate resistance was found with 
Ciprofloxacin, Gentamycin. The lowest resistance was found with 
Ceftazidime, Meropenem, and Vancomycin. 
         The percentage of resistance was more than 50%. 
Resistance of the penicillinase-resistant penicillin has become 
widespread in staph.aureas at many hospitals and in most countries, 
staphylococci that are resistant to PRPs are frequently resistant to other 
antimicrobial including, Amino glycosides, Macrolids, Tetracycline, 
Cephalosporin, Betalactmase inhibition and sulphonamids[57].      
                     Staphylococci are characterized by a relatively strong resistant not 
only to antibiotics but also to disinfectant, freezing sunlight and chemical 
materials, these characteristics may partially explain their survival in 
nosocomial environment. 
Percentage of sensitivity and resistance of staphylococcus 
aureas isolates(n=189) 
 
 
 
 
 
 
 
 
 
        
 
Resistance Intermediate Sensitive Antimicrobial 
agent 
Potency 
No. % No. % No. % 
Amoxicillin 30u 80 42.3 60 31.7 49 25.9 
Penicillin 10u 102 54 70 37 17 9 
Tetracycline 30u 92 48.7 70 37 29 15.3 
Co_trimoxazole 5u 95 50.3 75 26.5 39 20.6 
Augmetntin 30u 79 4.8 65 34.4 45 23.8 
Ciprofloxacine 10u 19 10.1 100 52.9 70 37 
Gentamycine 25u 37 19.6 104 55 47 24.9 
Ceftazdime 5u 3 1.6 55 29.1 131 69.3 
Vancomycine 5u 9 3.2 56 29.1 128 67.7 
merponeum 10u   
 
 100 100 
         4-4-2 The Sensitivity testing of staphylococcus 
epidermis towards antimicrobials:  
                 Thirty –nine isolates out of 239 were identified as Staph. 
Epidermis in this study. These isolates tested for their antimicrobial 
resistance against ten antimicrobial including Amoxicillin, 
Augmentin, Tetracycline, Ceftazidime, Ciprofloxacin, Co-
trimoxazol, Gentamycin, Meropenem, Penicillin, Vancomycin.  
              Staph. Epidermis showed less resistance against the antimicrobial, 
resistant only with three antibiotics Amoxicillin, Tetracycline and 
Penicillin, intermediate resistant showed only with Co-trimoxazol, 
Gentamycin, those were highly sensitive towards the most 
antibiotics used in this study Augmentin, Ceftazidime Ciprofloxacin, 
Meropenem, Vancomycin. 
                 The percentage of sensitivity is 70%. This means that Staph. 
Epidermis can be easily eradicated and treated by using any group of 
antibiotics. An empirical treatment by using first generation 
antibiotic administered via dylizate bag via very effective in 
preventing exit-site infection caused by this organism.   
 
 
 
 
 
 
 
 
 
Percentage of sensitivity and resistance of staphylococcus 
epidermis 
(n=39) 
Resistance Intermediate Sensitive Antimicrobial 
agent 
potency 
No. % No. % No. % 
Amoxicillin 25u 19 48.7 12 6.3 8 4.2 
Tetracycline 30u 17 34.6 15 38.5 7 17.9 
Penicillin 10u 22 56.4 11 28.2 6 15.4 
Co_trimoxazole 5u 9 23.1 21 53.8 10 25.6 
Gentamycine 25u 6 15.4 27 69.2 6 15.4 
Augmentin 30u 4 10.3 28 71.8 7 17.9 
Ceftazidim 5u _ _ 3 7.7 36 92.3 
Vancomycine 5u _ _ 2 5.1 37 94.9 
Merponum 10u 
 
 
_ 
 
 
_ _ _ 39 100 
   
 
 
         4-4-3 The Sensitivity testing of Escherichia coli 
towards antimicrobials:  
                     Eleven strains of Escherichia coli were isolated during this 
study and only from the out flow of the dylizate , these isolates were 
tested for their antimicrobial resistant against ten antibiotics includes 
Amoxicillin, Augmentin, Tetracycline, Ceftazidime, Ciprofloxacin, 
Co-trimoxazol, Gentamycin, Meropenem, Penicillin, Vancomycin. 
                 Escherichia coli showed moderate percentage of resistance 
against antibiotics use. The high percentage of resistance shown with 
Amoxicillin, Augmentin, Tetracycline, Co-trimoxazol and   
Penicillin. The high percentage of sensitivity shown with 
Ceftazidime, Ciprofloxacin, Gentamycin, Meropenem and 
Vancomycin. 
              The percentage of sensitivity is 50%.   
 
      Percentage of sensitivity and resistance of Escherichia coli 
isolates 
(n=11) 
Resistance Intermediate Sensitive Antimicrobial 
agent 
potency 
No. % No. % No. % 
Amoxicillin 25u 6 54.5 3 27.3 2 18.2 
Tetracycline 30u 7 63.6 3 27.3 1 9.1 
Co_trimoxazole 5u 5 45.5 3 27.3 3 27.3 
Augmentin 30u 4 36.4 5 45.5 2 18.2 
Penicillin 10u 8 72.7 2 18.2 1 .1 
Ciprofloxacin 10u 2 18.2 3 27.3 6 54.5 
Gentamycine 25u 2 18.2 1 9.1 8 72.7 
Vancomycine 5u 1 9.1 2 18.2 8 72.7 
Ceftazdim 10u _ _ 2 18.2 9 81.8 
Merponum 10u _ _ _ _ 11 100 
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